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Dear Sir: 



1. I, Martin Handfield, am an inventor of the above-mentioned application. 
Oragenics, inc. is the entire assignee of the above-mentioned application. I 
have been Oragenics' Director of Research and Development since January 
of 2009. ! previously spent 13 years of service at the University of Florida, 
where ! co-founded /V/Gene Corp. and Epicure Corp. to commercialize MAT 
and related technologies. MAT (In vivo induced antigen technology) is a 
novel technology that can quickly and easily identify in vivo induced genes of 
bacteria in human infections, without the use of animal models. This 
technology facilitates the discovery of new targets for vaccines, antimicrobials 
and diagnostic strategies in a wide range of microbial pathogens. I am 
currently on a leave of absence from the University of Florida where I served 
as a Tenured Associate Professor at the Center for Molecular Microbiology 
and the Department of Oral Biology in the College of Dentistry. In the past 
decade, ! was an inventor of four patents, and authored more than 40 
publications and book chapters with a focus on infectious diseases, 
transcriptomics, proteomics and molecular microbiology. My articles have 
been featured in some of the most prominent journals in the field including the 
Proceedings of the National Academy of Sciences (PNAS), Trends in 
Microbiology, Molecular Microbiology, infection and immunity Cellular 
Microbiology and Periodontology 2000. I received my undergraduate degree 
in biochemistry, and my MS and PhD in Microbiology and Immunology from 
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the Universite Laval College of Medicine in Canada. I did my postdoctoral 
training at the University of Florida under the mentorship of Oragenics' Chief 
Scientific Officer, Dr. Jeffrey Hiilman. I have attached a copy of a 
biographical sketch. 

2. The specification of the instant application terms the methods of the invention 
as "MAT methodology." See specification page 10, lines 10-15. The term 
"I VI AT methodology" has also been recognized in the art as the name of 
methods as described in the instant invention. 

3. Over 20 scientific papers have been published that report the successful use 
of the MAT methodology of the claims to isolate polynucleotides of microbes 
that are expressed only in vivo. See Appendix A to this Declaration. The 
MAT methods of the invention have been used by the those of skill in the art 
to isolate polynucleotides of microbes including, e.g., Vibrio anguillarum, 
Porphyromonas gingivalis, Streptococcus suis, Brucella abortus, Salmonella 
enterica, Edwardsiella tarda, Paracoccidiodes brasileinsis, Borrelia 
burgdorferi, Mycobacterium tuberculosis, Bacillus anthrasis, Tanneretla 
forsythia, group A Streptococcus, Escherichia coli, Actirtobacillus 
actinomycetemcomitans, Vibrio vulnificus, Vibrio choerae. See Appendix A to 
this Declaration, These polynucleotides are expressed by a microbe only in 
vivo as taught by the instant specification. 

4. Those of skill in the art have also recognized that, the polynucleotides and the 
polypeptides expressed from the polynucleotides discovered using MAT are 
important vaccine targets and diagnostic targets, just as described by the 
specification. 

5. For example, Gu et al. teaches that the "the proteins identified using MAT 
may be useful potential vaccine candidates or virulence markers ." See Gu et 
al. Use of in wVo-induced antigen technology (I VI AT) for the identification of 
Streptococcus suis serotype 2 in v/Vo-induced bacterial protein antigens. 
BMC Microbiol. 9.201 (copy of abstract attached). Kudva et al. teaches that 
"Because tvi[at] proteins are expressed in response to specific cues during 
infection and might help pathogens adapt to and counter hostile in vivo 
environments, those identified in this study are potential targets for drug an d 
vaccine development . Also, such proteins may be exploited as markers of 
0157 infection in stool specimens." Kudva et al., Use of in wVo-induced 
antigen technology for identification of Escherichia coli 0157:H7 proteins 
expressed during human infection. Infect Immun. 73:2665-79 (2005) (copy of 
abstract attached). Zou et al teaches that "[t]he identification of ivi[at] genes 
in V. anguillarum M3 sheds light on understanding the bacteria! pathogenesis 
and provides novel targets for the development of new vaccines and 
diagnostic reagents ." Zou et al., Screening of genes expressed in vivo after 
infection by Vibrio anguillarum M3 Lett App! Microbiol. 2010 Aug 26 (copy of 
abstract attached). Hu et al. teaches that "[ajntigens identified in this [MAT] 
study are potential targets for drug and vaccine development and may be 
utilized as diagnostic agents . I! Hu et al., Identification of in vivo induced 
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protein antigens of Salmonella enterica serovar Typhi during human infection. 
Sci China C Life Sci. (2009) 52:942-8 (copy of abstract attached). Jiao ef a/, 
teaches that "these results demonstrate that Eta21 [an MAT protein], 
especially that delivered by DH5a!pha/pTAET21 , is an effective vaccine 
candidate against E. tarda infection." Jiao ei al., Fish Shellfish Immunol. 
(2009) 27(5):633-8 (copy of abstract attached). Song et al. teach that ; 'IVIAT 
has proven useful in identifying previously unknown in w'vo-induced genes 
that are likely involved in virulence and are thus excellent candidates for use 
in diagnostic, and therapeutic strategies , including vaccine design." Song et 
al. Genes of periodontopathogens expressed during human disease. Ann 
Periodontol. (2002) 7(1):38-42 (copy of abstract attached). 

6. Therefore, those of skill in the art have recognized that polynucleotides and 
the polypeptides expressed from the polynucleotides that are discovered 
using MAT methodologies of the invention are useful as vaccine targets and 
diagnostic targets. 

7. Vaccine targets are known to those of skill in the art as candidate 
polynucleotides or polypeptide antigens expressed from the polynucleotides 
that have a potential to be useful as a vaccine. Diagnostic targets are known 
to those of skill in the art as candidate polynucleotides or polypeptide 
antigens expressed from the polynucleotides that have a potential to be 
useful as a diagnostic composition. 

8. I declare that ail statements made herein to my own knowledge are true and 
that al! statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the ya1{dity of the 
application or any patent issuing thereon. ,,-••'? ^ \ / £\ 
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APPENDIX A 

1 . Screening of genes expressed in vivo after infection by Vibrio anauillarum M3. 
Zou YX, Mo ZL Hao B, Ye XH. Guo DS, Zhang PJ. 

Lett Appi Microbiol. 2010 Aug 26. 

2. Use of in vivo- induced antigen technology (MAT) to identify virulence factors of 
Porphyromonas qinqivalis. 

Wallet SM, Chung J, Handfield M. 
Methods Mol Biol. 2010;666:181-95. 

3. identification of a Novel Virulence-Related Gene in Streptococcus suis Type 2 
Strains. 

Zhang H, Fan H, Lu C. 
Curr Microbiol. 2010 Apr 13. 

4- identification of Brucella abortus genes in eik (Cervus eiaphus) using in vivo-induced 

antige n technology (M A T) reveals novel markers of infection. 

Lowry JE. Good ridge L, Vernati G ; Fluege! AM, Edwards WH, Andrews GP. 

Vet Microbiol. 2010 May 19;142(3-4):367-72. Epub 2009 Oct 23. 

5. identificatio n of in vivo induced protein antigens of Salmonella enterica serovar Typhi 
during human infection. 

Hu Y, Cong Y, Li S, Rao X, Wang G, Hu F. 
Sci China C Life Sci. 2009 Oct;52(10):942-8. 

6. Use of in vivo-induced antigen technology (MAT) for the identification of 
Streptococcus suis serotype 2 in vivo-induced bacterial protein antigens. 

Gu H, Zhu H, Lu C. 

BMC Microbiol. 2009 Sep 18;9:201. 

7. Identification and immunoprotective analysis of an in vivo-induced Edwardsiella tarda 
antigen. 

Jiao XD, Dang W, Hu YH, Sun L. 

Fish Shellfish Immunol. 2009 Nov;27(5):633-8. 

8. Identification and characterization of antigenic proteins potentially expressed during 
the infectious process of Paracoccidioides brasiliensis. 

Dantas SF, Vieira de Rezende TC, Bailao AM r Taborda CP, da Siiva Santos R, 
Pacheco de Castro K. Maria de Almeida Soares C. Microbes Infect. 2009 Seo;11(10- 
11):895-903. 

9- Identification and detection of trag: a new infection-related gene expressed in vi vo 
from isolates of Streptococcus suis 
Zhu H, Gu H, Lu C. 
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Wei Sheng Wu Xue Bao. 2008 Dec 4;48(12):1642-8. 

10- Novel Diagnosis of Lyme Disease: Potential for CAM intervention. 

Vojdani A, Hebroni F, Raphael Y ; Erde J, Raxlen B. 

Evid Based Complement Alternat Med. 2009 Sep;6(3):283-95. 

1 1 ■ Screening and analysis of in vivo induced genes of Mycobacterium tuberculosis 
Zhang ZD ; Li ZH, DU BP, Jia HY, Liu ZQ, Chen X, Huang HR, Xing AY, Gu SX, Ma Y. 
Zhonghua Ys Xue Za Zhi. 2008 Jan 15;88(3):1 89-93. 

1 2. A pplication of in vivo induced antigen technology (MAT) to Bacillus anthracls. 
Rollins SM, Peppercorn A, Young JS, Drysdale M, Baresch A, Sikowski MV, Ashford 
DA, Quinn CP, Handfieid M, Hillman JD, Lyons CR, Koehier TM : Calderwood SB, Ryan 
ET. 

PLoS One. 2008 Mar 19;3(3):e1824. 

13. Identification of Tannereila forsythla antigens specificaiiy expressed in patients with 
periodontal disease. 

Yoo JY. Kim HC, Zhu W, Kim SM, Sabet M, Handfieid M, Hillman J. Progulske-Fox A. 
Lee SW. 

FEMS Microbiol Lett. 2007 Oct;275(2):344-52. 

1 4 • identification of in vivo-induced bacteria! protein antigens during human infection 
with Salmonella enterica serovar Typhi . 

Harris JB, Baresch-Bemal A, Rollins SM : Alam A, LaRocque RC, Bikowski M, 
Peppercorn AF, Handfieid M, Hillman JD, Qadri F, Calderwood SB, Hohmann E, 
Breiman RF, Brooks WA, Ryan ET. 
Infect Immun. 2006 Sep;74(9}:5161-8. 

15. identification of group A Streptococcus antigenic determinants upreguiated in vivo. 
Salim KY, Cvitkovitch DG, Chang P ; Bast DJ ; Handfieid M, Hillman JD, de Azavedo JC. 
Infect Immun. 2005 Sep;73(9):6026-38. 

16. Genes of periodontopathogens expressed during human disease. 

Song YH, Kozarov EV, Walters SM ; Cao SL, Handfieid M, Hillman JD, Progulske-Fox A. 
Ann Periodontol. 2002 Dec;7(1):38-42. 

1 7 Use of in vivo-induced antigen technology for identification of Escherichia coli 
Q157:H7 proteins expressed during human infection. 

John M, Kudva IT, Griffin RW, Dodson AW, McManus B, Krastins B, Sarracino D, 
Progulske-Fox A, Hillman JD, Handfieid M, Tarr Pi, Calderwood SB. 
Infect Immun. 2005 May;73(5):2665-79. 

18. Concurrence between the gene expression pattern of Actinobacillus 
actmomycetemcomitans in localized aggressive periodontitis and in human epithelial 
cells. 

Richardson J, Craighead JC. Cao SL, Handfieid M. 
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J Med Microbiol. 2005 May;54(Pt 5):497-504. 

19- Screen in vivo induced gene of Mycobacterium tuberculosis by iVIAT 
Li T, Gao ZY, Wang HI, Feng EL, Chen ZD, Li XY, Huang LY, Huang CF. 
Yi Chuan Xue Bao. 2005 Feb;32(2):11 1-7. 

20. in vivo induced antigenic determinants of Actinobacilius actinomvcetemcomitans. 
Cao St., Progulske-Fox A, Hillman JD, Handfield M, 
FEMS Microbiol Lett. 2004 Aug 1;237(1):97-103. 

2 1 ■ Characterization and pathogenic significance of Vibrio vulnificus antigens 
preferentially expressed in septicemic patients. 

Kim YR, Lee SE, Kim CM r Kim SY, Shin EK. Shin DH. Chung SS, Choy HE. Proguiske- 
Fox A, Hillman JD, Handfield M, Rhee JH. 
Infect immun. 2003 Oct;71{10):546t-71 . 

22. Use of in vivo-induced antigen technology (MAT) to identify genes uniquely 
expressed during human infection with Vibrio cholerae. 

Hang L, John M, Asaduzzaman M, Bridges EA : Vanderspurt C, Kirn TJ, Taylor RK, 
Hiilman JD, Progulske-Fox A, Handfield M, Ryan ET, Calderwood SB. 
Proc Natl Acad Sci USA. 2003 Jul 8;100(14):8508~13. 

23. Selective identification of new therapeutic targets of Mycobacterium tuberculosis bv 
MAT approach. 

Deb DK, Dahiya P, Srivastava KK, Srivastava R, Srivastava BS. 
Tuberculosis (Edinb). 2002;82(4-5):175-82. 



